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Property Boundaries
 and Ownership

Map Feature Sources:  King County GIS, Seattle Public Utilities, USACE, Ecology, Windward Environmental, and others.

* East Marginal Way EOF not observed during SPU
 (Herrera 2004) survey:  location based on King County coordinates.
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Slip 4 - EE/CA

Summary of Dredging
Map Feature Sources:  King County GIS, Seattle Public Utilities, USACE, Ecology, and others.
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2003 Bathymetry
Map Feature Sources:  King County GIS, Seattle Public Utilities, USACE, Ecology, David Evans & Assoc., and others.
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in Surface Sediments in 2004
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Figure 2-5
Slip 4 - EE/CA
Habitat Types

Map Feature Sources:  King County GIS, Seattle Public Utilities, USACE, Ecology, and others.
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Figure 2-6
Slip 4 - EE/CA

PCB Concentrations in Surface
Sediments Collected in 1990-1998

Pre-dredging samples
have been omitted.

Station/Sample 
Prefix

Survey 
Reference

R Exponent 1998
SL4 Landau 1990
DR Weston 1999
EIT NOAA 1998
EST NOAA 1998

NAD 83

Seep Areas - May 2004 LDWG Survey
1996 Dredged Area

"È

0 100 20050 Feet°

!. Outfall

LEGEND:
Surface PCB Exceedances
!( <SQS (<12 mg/kg OC)
!( >SQS to <CSL (>12 to <65 mg/kg OC)
!( >CSL (>65 mg/kg OC)

Concentrations are in mg/kg Organic
Carbon (unless noted otherwise.)

* Dry-weight concentration not compared to SQS due to low 
   TOC (<0.2%).  PCB concentration is greater than LAET, 
   but less than 2LAET.
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Figure 2-7
Slip 4 - EE/CA

Exceedances of SQS and CSL for
Detected Chemicals other than PCBs

in Historical Surface Sediment Samples

Notes:
SQS exceedance factors shown from highest to lowest.
* Exceedance shown also exceeds CSL
  U = Undetected
  J = Estimated
The symbol at each location represents the 
maximum exceedance for one or more SMS analytes.

Subsurface Sediment Sample Location

Map Feature Sources:  King County GIS, Seattle Public Utilities, USACE, Ecology, Windward Environmental, and others.
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SL4-07
* Bis(2-ethylhexyl)phthalate 5.23

Acenaphthene 2.32
Fluoranthene 2.32

* Lead 1.60
Zinc 1.20
Mercury 1.15
Dibenzo(a,h)anthracene 1.12
Indeno(1,2,3-cd)pyrene 1.09
Chrysene 1.09
Total HPAH (calc'd) 1.02  
Benzo(a)anthracene 1.01

SL4-08
* Bis(2-ethylhexyl)phthalate 3.94

Fluoranthene 2.28
Dibenzo(a,h)anthracene 1.79
Indeno(1,2,3-cd)pyrene 1.76
Chrysene 1.50
Phenanthrene 1.50

* Cadmium 1.47
Benzo(a)anthracene 1.14
Mercury 1.12
Total HPAH (calc'd) 1.11  
Benzofluoranthenes (total-calc'd) 1.11
Zinc 1.002

SL4-09
Bis(2-ethylhexyl)phthalate 1.11

SD-DR179-0000
* Mercury 2.73
* Bis(2-ethylhexyl)phthalate 2.11

Indeno(1,2,3-cd)pyrene 1.14

SD0067
Bis(2-ethylhexyl)phthalate 1.39

SD0063
* Bis(2-ethylhexyl)phthalate 2.13

Indeno(1,2,3-cd)pyrene 1.13
Dibenzo(a,h)anthracene 1.01 J

SL4-10
* Bis(2-ethylhexyl)phthalate 6.88

Butyl benzyl phthalate 1.41 J
Di-n-octyl phthalate 1.32
Indeno(1,2,3-cd)pyrene 1.30
Fluoranthene 1.29
Dibenzo(a,h)anthracene 1.23
Chrysene 1.10

SL4-10A-0-0.5
* Bis(2-ethylhexyl)phthalate 4.21

SL4-11
Bis(2-ethylhexyl)phthalate 1.40

SL4-12
* Bis(2-ethylhexyl)phthalate 4.05

Fluoranthene 1.44
Chrysene 1.10

SD-DR178-0000-CC
* Bis(2-ethylhexyl)phthalate 3.15

Benzo(g,h,i)perylene 1.97 J
Indeno(1,2,3-cd)pyrene 1.97 J
Dibenzo(a,h)anthracene 1.65 J
Butyl benzyl phthalate 1.60
Mercury 1.12
Benzo(a)pyrene 1.03 J
Total HPAH (calc'd) 1.02
Chrysene 1.02
Benzofluoranthenes (total-calc'd) 1.01

SD0068
Bis(2-ethylhexyl)phthalate 1.42

SL4-05
* Bis(2-ethylhexyl)phthalate 3.19

SL4-06
* Bis(2-ethylhexyl)phthalate 5.44 K

Butyl benzyl phthalate 2.37
Phenanthrene 1.86

* N-Nitrosodiphenylamine 1.65
Zinc 1.31
Dibenzo(a,h)anthracene 1.30
Lead 1.13
Di-n-octyl phthalate 1.08
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Italicized concentrations at
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Map Feature Sources:
King County GIS, Seattle Public Utilities, USACE, Ecology,
Windward Environmental, David Evans, Inc.,  and others.
Sediment Chemistry:
Lower Duwamish Project Database and 2004 Slip 4 Survey
PCB analysis results, The Boeing Company.
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Figure 2-8
Silp 4 - EE/CA

Historical and 2004 PCB
Concentrations (mg/kg OC) in Subsurface Sediments in Slip 4

LEGEND:

2004 Surface Sample Location

>SQS to ≤CSL (>12 to ≤65 mg/kg OC)
> CSL (>65 mg/kg OC)

? 2004 Archived Subsurface Sample

Label units = mg/kg OC
Core Samples

!( 2004 Subsurface Sample with PCBs Results
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Historical Core Location"C

Seep Location - May 2004 LDWG Survey

Sample Not Taken (Landau 1990)
or Not Analyzed (2004 Data)

2004 Intertidal Composite SubsampleE

1996 Dredged Area

Historical Surface Location"C

Dry Weight value compared to LAET
due to TOC <0.2%.*
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U=Undetected
J=Estimated
M=Mean of field duplicates (i.e., split)

Navigation Channel
!. Outfalls

≤ SQS (≤12 mg/kg OC)

Station/Sample 
Prefix

Survey 
Reference

SL4 Landau 1990
SC Integral 2004a
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Map Feature Sources:
King County GIS, Seattle Public Utilities,
USACE, Ecology, Windward Environmental,
David Evans, Inc.,  and others.
Station locations: Lower Duwamish Project
Database and 2004 Slip 4 FSP Navigation
Table.
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Figure 2-9
Slip 4 - EE/CA

!( Surface PCB Samples w/Dry Weight Values
E 2004 Intertidal Composite Subsample

Channel
!. Outfall
"È Seep Location - May 2004 LDWG Survey

1996 Dredged Area
Over-water Dock Structure

0 100 20050 Feet°
NAD 83

LEGEND:

Concentrations are ug/kg Dry Weight
Qualifiers:
J=Estimated
M=Mean of field duplicate
FR=Field replicate

BLUE

Notes:
PCBs Concentrations in 2004 (mg/kg OC).
(FR) = Field Replicate

ITALIC
= LDW Project Slip 4 Database
= Concentrations are sample splits analyzed
by the Boeing Company (Landau 2004)

PCB Concentrations (μg/kg DW)
in Surface Sediment and Bank

Samples Collected in 2004
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Map Feature Sources:
King County GIS, Seattle Public Utilities,
USACE, Ecology, Windward Environmental,
David Evans, Inc.,  and others.
Station locations: Lower Duwamish Project
Database and 2004 Slip 4 FSP Navigation
Table.
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Figure 2-10
Slip 4 - EE/CA

2004 Surface PCBs
!( ≤ SQS (≤12 mg/kg OC)

!( > SQS to ≤CSL (>12 to ≤65 mg/kg OC)

!( > CSL (>65 mg/kg OC)

Intertidal Composite Subsample
GF > CSL (>65 mg/kg OC)

2004 Bank Sample PCBs 
#* ≤ SQS (≤12 mg/kg OC)

#* > SQS to ≤CSL (> 12 to ≤ mg/kg OC)

#* > CSL (>65 mg/kg OC)
Channel
1996 Dredged Area
Over-water Dock Structure

!. Outfall
"È Seep Location - May 2004 LDWG Survey

0 100 20050 Feet°
NAD 83

LEGEND:

BLUE

Notes:
PCBs Concentrations in 2004 (mg/kg OC).
(FR) = Field Replicate

ITALIC
= LDW Project Slip 4 Database
= Concentrations are sample splits analyzed
by the Boeing Company (Landau 2004)

Qualifiers:
J=Estimated
M=Mean of field duplicate
FR=Field replicate

PCB Concentrations (mg/kg OC)
in Surface Sediment and Bank

Samples Collected in 2004
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Map Feature Sources:
King County GIS, Seattle Public Utilities, USACE, Ecology,
Windward Environmental, David Evans, Inc.,  and others.
Sediment Chemistry:
Lower Duwamish Project Database and 2004 Slip 4 Survey
PCB analysis results, the Boeing Company.
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Figure 2-11
Slip 4 - EE/CA

Historical and 2004 PCB
Concentrations (μg/kg DW) in Subsurface Sediment

LEGEND:

2004 Surface Sample Location

? 2004 Archived Subsurface Sample

Core Samples
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or Not Analyzed (2004 Data)
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U=Undetected
J=Estimated
M=Mean of field duplicates (i.e., split)
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SL4 Landau 1990
SC Integral 2004a
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Map Feature Sources:
King County GIS, Seattle Public Utilities,
USACE, Ecology, Windward Environmental,
David Evans, Inc.,  and others.
Sediment Chemistry:
Lower Duwamish Project Database and 2004
Slip 4 Survey PCB analysis results.
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Figure 2-12
Exceedances of SQS and CSL for

Detected Chemicals other than PCBs in
Surface Sediment Samples

Collected in 2004
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[Red Text is Depth Below Ground Surface, feet]
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HC-1A/HC-MW-1A

DB2/D-MW-2

HC1/HC-MW-1

HC-19/HC-MW-19

As   0.098 mg/L, 11/18/88 (HartCrowser 1989a)

Bis(2-ethylhexyl)phthalate   12 B ug/L (Landau 1990)
CPAH   2.0 ug/L, 9/4/90 (HartCrowser 1990)

CPAH   0.7J ug/L, 9/4/90 (HartCrowser 1990)
HC-20/HC-MW-20

DB3/D-MW-3
Bis(2-ethylhexyl)phthalate   20 B ug/L (Landau 1990)
CPAH   1.0J ug/L, 9/4/90 (HartCrowser 1990)

DB6/D-MW-6
Bis(2-ethylhexyl)phthalate   19 B ug/L (Landau 1990)
Chrysene   1.4 ug/L (HartCrowser 1990)
CPAH   22.6 ug/L, 9/4/90 (HartCrowser 1990)

HC4/HC-MW-4
Cu   0.005 mg/L, 11/18/88 (HartCrowser 1989a)

B          Possible/probable blank contamination
CPAH   Sum of Carcinogenic Polyaromatic Hydrocarbons
J          Estimated Concentration
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Figure 2-15.  Parcel E Groundwater Exceedances of Surface Water Criteria Based on Most 
                      Recent Sampling.     (Modified from Landau 1990 and Hart Crowser 1991, 1996)
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Extent of initial Hart Crowser (1991) excavation

Final extent of Hart Crowser (1996) excavation

Note: NOT TO SCALE.
         Locations shown are approximate.
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EB1/EMW-1    Soil Boring ID/Monitoring Well ID

EB1/EMW-1
Copper   0.132 mg/L*  (Landau 1990)
Zinc  0.211 mg/L*  (Landau 1990)

EB2/EMW-2
Copper   0.004 mg/L*  (Landau 1990)

EB3/EMW-3
Arsenic   0.093 mg/L*  (Landau 1990)
Copper   0.005 mg/L*  (Landau 1990)
2-Methylnaphthalene   31 ug/L**  (Landau 1990)

* Total metals concentration above dissolved metals criteria
** Calculated above MTCA criteria for protection of surface
     water (HartCrowser 1991)
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Figure 2-16.  Parcel F Groundwater Exceedances of Surface Water Criteria Based on 
                      Most Recent Sampling.  (modified from Hart Crowser 1989b and Landau 1990)

Note: NOT TO SCALE. Locations shown are approximate. 

PARCEL FS. Othello St.

LEGEND
Monitoring Well

FB2/FMW2

FB1/FMW1

FB3/MW3

MW-1

PARCEL D

Former
gasoline UST

Former
diesel

USTHC-2

FB1/FMW1 Soil Boring ID/Monitoring Well ID

Bis(2-ethylhexyl)phthalate    17B ug/L (Landau 1990)

Copper    0.007 mg/L* (Landau 1990)
Bis(2-ethylhexyl)phthalate    6.7B ug/L (Landau 1990)

Copper    0.012 mg/L*, 11/17/88 (Hart Crowser 1989b)
Bis(2-ethylhexyl)phthalate    29B ug/L (Landau 1990)

*  Total metals concentration above dissolved metal criteria
B  Possible/probable blank contamination
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(Bach 2005a; Parametrix 2005)
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Figure 2-19.  Areas Draining to Slip 4.  (Figure provided by SPU.)
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